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(57) ABSTRACT

An airbag cover, 1n particular for use 1 motor vehicles, 1s
disclosed. In one embodiment, the airbag cover includes a
molding and a visible cover of leather or leather-like material
covering the molding, where at least one layer of a material
that 1s softer than the material of the molding 1s disposed
between the molding and the visible cover. The visible cover
has a partial weakening and the transition from the weakened
area to the non-weakened area 1s designed constant. A method
for covering a molding disposed above an airbag with a par-
tially weakened visible cover 1s also disclosed. In one
embodiment, the method includes introducing a weakened
area into leather or leather-like material forming the visible
cover on the side of the visible cover facing away from the
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INVISIBLE AIRBAG COVER HAVING A TEAR
LINE

BACKGROUND

1. Field

Aspects of the mvention relate to an airbag cover, 1n par-
ticular for use 1 motor vehicles, having a molding and a
visible cover over the molding, with a suitable tear line 1n the
Cover.

2. Discussion of Related Art

In some motor vehicles, large areas of the interior trim such
as for example the steering wheel, dashboard and door trims,
are covered with leather or a leather-like material for decora-
tive reasons. The leather or leather-like material also serves as
a visible cover of the parts of the vehicle interior, including
the airbag module.

Usually an airbag 1s disposed below a molding finished
with a visible cover, where the molding 1s designed so that on
triggering of the airbag, parts of the molding move along
pre-defined fold or tear lines so that smitable deployment of
the airbag can occur. The same 1s true for the visible cover of
the molding. The materials used for the visible cover should
not impede airbag deployment as well as movement of the
molding parts.

Therefore previously either a tear seam was introduced 1nto
the visible covers made of leather or leather-like material or,
where desirable for aesthetic reasons, a desired tear line was
introduced 1nvisibly in the form of a back cut 1n the cover

material. The depth of the back cut varied from a maximum
value 1n the area of the desired tear initiation to a minimum
value 1n the areas which are furthest removed from the tear
initiation area of the tear line. The tools for making such a
back cut are, however, expensive. In addition the tool guide 1s
extremely complex, 1n particular with the setting of different
cutting depths.

DE 195 16 230 C2 discloses an airbag cover having a tear
line formed of a partial reduction of material thickness that 1s
generated by removal of material from the cover. This
removal can be made both on the side of the visible cover
facing the molding and on the side facing away from the
molding. Due to the material removal made 1n the visible
cover, a geometry with a curving transition from non-weak-
ened to weakened area 1s provided.

In DE 195 16 230 C2, the cover, which 1s partially reduced
in thickness, 1s applied directly to a dimensionally rigid mold-
ing, as found for example, on a steering wheel. The forces
acting on the visible cover, 1n particular 1n the area of the
reduced maternial thickness, are absorbed by the adhesive
layer applied between the molding and visible cover. The
lateral distortion of the visible cover 1s minimized by the
internal joint between the visible cover and the molding.

To improve the feel 1n the dashboard area and hence 1n the
area ol airbag covers, the leather or leather-like materials used
as visible covers have been padded at least with one layer that
has a greater softness than the comparatively rigid molding.
Such materials are, for example, spacer fabrics, foams, fleece
or similar materials. As stated above, these materials are
covered with a leather or leather-like material, which, in the
area of the desired tear line, has a back cut with a variable
depth along the tear line. Due to the reduced ability of the
layers of softer material to absorb the forces acting on the
visible cover, for example under alternating climate loads or
partial heating from intensive solar radiation, at least one
turther intermediate layer of a film-like material 1s used
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between the cover and molding. Intense material stress
caused by these environmental effects, however, has proved
visually unsatisfactory in use.

SUMMARY

In one illustrative embodiment, an airbag cover for use 1n
motor vehicles 1s provided. The air bag cover has a molding
and a visible cover covering the molding. The cover 1s made
of leather or leather-like material. The cover has a weakened
area, with a transition from the weakened area to a non-
weakened area being constant. At least one layer of a material
that 1s softer than the molding 1s disposed between the mold-
ing and the visible cover.

In another illustrative embodiment, a method for covering,
a molding disposed above an airbag 1s provided. The method
includes producing a visible cover having a weakened area 1n
leather or leather-like material whereby a transition from the
weakened area to a non-weakened area 1s constant. The
method also includes applying, to the molding, at least one
layer of a material that 1s softer than the material of the
molding and applying the visible cover to the layer of softer
material such that the weakened area of the cover faces
toward the layer of softer material.

Various embodiments of the present invention provide cer-
tain advantages. Not all embodiments of the invention share
the same advantages and those that do may not share them
under all circumstances.

Further features and advantages of the present invention, as
well as the structure of various embodiments of the present
invention are described in detail below with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are not intended to be drawn
to scale. In the drawings, each identical or nearly 1dentical
component that 1s 1llustrated in various figures 1s represented
by a like numeral. For purposes of clarity, not every compo-
nent may be labeled 1n every drawing. Various embodiments
of the invention will now be described, by way of example,
with reference to the accompanying drawings, 1n which:

FIG. 1 a cross-section view through an airbag cover
according to a first embodiment of the invention;

FIG. 2 a schematic representation of a top view of the
weakened area of the visible cover according to a first
embodiment of the invention;

FIG. 3 a schematic representation of a top view of the
weakened area of the visible cover according to a second
embodiment of the invention;

FIG. 4 a schematic representation of a top view of the
weakened area of the visible cover according to a third
embodiment of the invention;

FIG. 5 a schematic representation of a top view of the
weakened area of the visible cover according to a fourth
embodiment of the invention;

FIG. 6 a schematic representation of a top view of the
weakened area of the visible cover according to a fifth
embodiment of the invention;

FIG. 7 a cross-section view through an airbag cover
according to another embodiment of the invention; and

FIG. 8 a cross-section view through an airbag cover
according to yet another embodiment of the invention.

DETAILED DESCRIPTION

According to a first aspect, an airbag cover 1s provided
which comprises a molding, at least one layer of material
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soiter than the maternial of the molding, and a visible cover,
which may be formed of leather or leather-like material,
having a partial weakening. The transition from the weakened
area to the non-weakened area 1s constant.

As used herein with respect to the transition area, the term
“constant” means any form of transition which 1s structured
without corners and/or burrs and/or steps, whereby the visible
cover 1n cross-section has a curve which rises and {falls
monotonously 1n the transition area from weakened to non-
weakened areas. In this manner, a gradual, smooth transition
1s provided.

It has been found that visible coatings processed according,
to this aspect tolerate alternating climate stress even in the
freshly applied state without 1t being necessary to add a film
between the visible cover and the molding (and above a
cushion layer 1f used). In addition, 1n one embodiment, little
to no perceptible visible deterioration 1n appearance occurs.
Also, 1n one embodiment, otherwise costly process control
where different cut depths would have to be set over the
course of the desired tear line, can be omaitted.

In one embodiment, the airbag cover even alter alternating,
climate tests 1n which the visible coating 1s exposed to tem-
perature changes between 0° C. and 105° C. and simulta-
neously to mtensive simulated solar radiation, does not show
any visual deterioration 1n the area of the tear line even 11 the
leather or leather-like material 1s freshly applied to the mold-
ing. In addition, the desired tear behavior on triggering of the
airbag 1s maintained over the life of the airbag cover. In one
embodiment, the cover material 1s subjected to extensive
material removal by means of suitable devices. Examples of
such suitable arrangements and/or processes may be found 1n
DE 3922756 C2 and 1n DE 195 16 230 C2 (both of which are
hereby incorporated by reference 1n their entireties). As men-
tioned, 1n one embodiment, the transition between the non-
weakened and weakened area and the cross-section form of
the weakened area itself are constant. Other suitable material
removal procedures may be employed, as the present inven-
tion 1s not limited in this regard.

In one embodiment, the molding 1s part of the dashboard.
In one embodiment the dashboard 1s formed 1n the area of the
passenger seat. This provides an airbag cover, where the
production of seams can be omitted even 1n the normally large
surface area 1n front of the passenger (behind which lies a
relatively large airbag molding would otherwise require
seams) as 1s the case with prior art airbag covers. Other
locations for the airbag cover within the passenger compart-
ment are contemplated, as the present invention 1s not limited
in this regard.

In one embodiment, the layer of softer material comprises
a suitable spacer fabric. This spacer fabric, because of its large
gas volume proportion and with 1ts fibers having a desired
direction, provide a desired feel. In this regard, both the
impression resistance and the shift resistance on impression
of the visible cover provide the desired feel. Other cushion
materials may be employed, as the present invention 1s not
limited 1n this regard.

In one embodiment, the layer of softer material comprises
a foam. This creates an airbag cover which, although using
economic materials and economic production processes, can
be designed to provide desired feel. In this regard, both the
selection of suitable starting materials and propellants and the
setting of suitable process parameters, allows any suitable
cushion characteristics to be provided, even for a pre-speci-
fied and constant cushion layer thickness.

In another embodiment, the layer of softer material com-
prises one or more gel cushions. By suitable positioning of the
gel cushions, a desired tear line may be provided. Also, the
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teel of the airbag cover can be set not only virtually to any
degree but also ditferent feel can be achieved over the area to
be covered.

In one embodiment, at least one film layer 1s disposed
between the molding and the visible cover. In one embodi-
ment, the film layer 1s disposed directly below the visible
cover. This creates an airbag cover in which the shear forces
acting on the visible cover can be accommodated. In one
embodiment, the connection between the individual layers
can be achieved even with the use of softer layers with open
pore surface and the resulting reduced ability to apply an
adhesive over a broad surface. It should be appreciated that a
film laver need not be employed, as the present invention 1s
not limited 1n this regard.

In one embodiment, the visible cover 1n 1ts weakened area
has a residual wall thickness between approximately 0.1 mm
and approximately 0.6 mm. In one embodiment, the residual
wall thickness 1s between approximately 0.2 mm and
approximately 0.5 mm. In one embodiment, the thickness of
the visible cover 1n the weakening area 1s approximately 0.35
mm. With these embodiments, an airbag cover whereby a
material removal 1s adequate for tear mitiation and propaga-
tion 1s provided. Moreover, the material removal 1s reduced to
a minimum. An airbag cover 1s produced in which the visible
cover provides unhindered deployment of the airbag. Other
suitable residual wall thickness may be employed, as the
present invention 1s not limited 1n this regard.

In one embodiment, the molding and layer of softer mate-
rial and the film layer, 1f applied, also have a weakened area.
In one embodiment, these weakened areas are disposed above
each other. In one embodiment, these weakened areas are
made 1n the molding, the layer of softer material and the film,
by the application of at least one cut into the materials. The cut
can be formed by any suitable manner, as the present inven-
tion 1s not limited in this regard. In one embodiment, the use
of a laser for laser perforation of the materials 1s employed.
This creates an airbag cover which, preferably with no effect
on appearance of the visible cover, provides an almost unhin-
dered tear progression along precisely defined lines.

In one embodiment, the weakened area 1n the visible cover
runs at least partly above a weakened area in the molding.
However, it should be appreciated that the invention 1s not
limited 1n this regard, as the one or more weakened areas 1n
the various materials need not be disposed directly above one
another. In this regard, the weakened area of the visible cover
need not completely follow the weakened area of the materi-
als underneath. In one embodiment, the weakened area 1in the
visible cover follows the tear lines within the molding over
only part lengths. In addition, the weakened area in the visible
cover need not have the same length as the weakened area 1n
one of the layers disposed below. Further, 1n one embodiment,
the weakened area within the visible cover may be provided
only 1n the area of a desired tear initiation.

In one embodiment, the weakened area 1n the visible cover
1s made 1n the side of the visible cover facing the molding, 1.e.,
in the side facing away from the vehicle passengers. This
provides an airbag cover which achieves a material removal in
the visible cover exclusively in the areas which are not visible
on assembly of the airbag cover. The appearance of the visible
cover, for example, the grain pattern in leather or leather-like
materials, 1s not adversely atfected.

In one embodiment, the molding and/or the layer of softer
material at the location of the weakened area of the visible
cover, has a thickness greater than the other areas. In one
embodiment, the location with greater thickness 1s designed
so that 1t corresponds 1n shape and/or depth (thickness) to the
thickness of the weakened area in the visible cover. For
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instance, as the thickness of the cover material increases at
locations away from the weakened area, a corresponding
decrease 1n thickness 1n the one or more other layers occurs.
This creates an airbag cover that has a constant thickness
throughout and creates an almost even material shape over the
entire area of the airbag cover despite the material removal 1n
the visible cover. Thus, in one embodiment, the weakened
area 1n the visible cover over its entire length has a relatively
constant form and/or depth. However, it should be appreci-
ated that the present invention 1s not limited 1n this regard, as
other suitable thickness arrangements may be employed.

In an alternative embodiment, the weakened area in the
visible cover has an wrregular form over the length of the
weakened area. The irregular form may relate to the depth of
the weakened area or to the form of the transitional regions
from non-weakened to weakened areas or to the width of the
weakened area, or to any other dimensional change, or any
combination thereof. As a result, in one embodiment, with
suitable design of the 1rregular form, a weakened area can be
created which follows the grain of the leather or leather-like

material and material irregularities and either bypasses or
traces these lines, for example.

As mentioned above, the transition from the weakened area
in the visible cover 1s constant. In one embodiment, the tran-
sition 1n the surface of the weakened area describes a curve
starting from the non-weakened area over the weakened area
back to the non-weakened area. In this regard, a constantly
increasing negative gradient from a non-weakened area
through to a reversal point and then a constantly decreasing,
negative gradient through to an apex of the curve, then a
constantly rising positive gradient through to a reversal point
and then finally a constantly reducing positive gradient to a
non-weakened area 1s provided. The first derivative of such a
curve then shows a sinusoidal course. This provides an airbag
cover where the weakened area made 1n the visible cover 1s
provided with transitions which are generally not evident to
the naked eye and generally not perceptible to the touch.
However, the present invention 1s not limited 1n this regard, as
other suitable transitions may be employed.

Furthermore 1n one embodiment, a constant design of the
transitional region from non-weakened area to weakened area
1s provided. In thisregard, a wide weakened area 1n the visible
cover 1s provided and a curving course 1s present only 1n the
transitions. In the area of maximum material removal, the
weakened area 1s straight and lies 1n a plane that 1s parallel to
the plane spanned by the visible side of the visible cover.

According to another aspect of the invention, a method 1s
disclosed for covering a molding disposed above an airbag
with a partially weakened visible cover. In one embodiment,
this method 1includes providing a weakened area 1n the mate-
rial forming the visible cover on the side of the visible cover
facing away from the visible side (1.e., the passenger side),
where the transition from weakened area to non-weakened
area 1s constant. In one embodiment, the method includes
applying onto the actual molding 1itself at least one layer of a
material that 1s made soiter than the material of the molding,
and applying a visible cover to the layer of soiter material. In
one embodiment, the visible cover material 1s made of leather
or leather-like material, although other suitable materials may
be employed, as the present invention 1s not limited in this
regard.

In another embodiment, the method includes mtroducing
at least one film layer between the molding and the visible
cover. In one embodiment, this film layer may be inserted
directly below the visible cover and directly above the mold-
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ing or between several layers of softer material. In this man-
ner, an airbag cover having a wide variety of soft materials
may be provided.

In one embodiment, before joining together the individual
layers of the airbag cover, the thicknesses of the individual (or
several layers) and hence the molding and/or the layer of
solter material, has a greater thickness than the remaining
areas, especially 1n the weakened area of the visible cover. In
one embodiment, the thicker area in the one or more of layers
disposed below the visible cover corresponds 1n form and/or
depth to the weakened area 1n the visible cover. This provides
an airbag cover having a constant thickness over the entire
surface ol the airbag cover. In one embodiment, the individual
layers of the airbag cover may be joined by back-molding the
individual layers with a hardening plastic.

Turming now to the figures, exemplary embodiments of the
invention will now be described.

FIG. 1 shows a schematic cross-section view of an airbag,
cover 1 according to a first embodiment, where the airbag
cover 1 generally comprises four layers disposed above each
other. A molding 2 of a form-rigid plastic 1s disposed above
the side 9 facing away from the visible side 8 and the airbag
module (not shown). Above this molding 2 1s disposed a
closed pore foam layer 4. Above this soit foam layer 4 and
below a visible cover 3 made of leather and terminating
towards the visible side 8, an additional film layer 6 1s pro-
vided into the airbag cover 1. The visible cover 3 has a
weakened area 5, which, 1n the view shown extends over the
entire width of the Figure. The foam layer 4 and film layer 6
also includes a back cut 7, which in one embodiment, 1s
disposed below the apex of the curve simulating the weak-
ened area 5. Such alignment of the weakened area 7 to the
weakened area 5 1s not however essential as the present inven-
tion 1s not limited in this regard. In one embodiment, the
airbag cover 1 1s produced so that first the molding 2, the foam
layer 4 and the film layer 6 are joined together and 1n this
composite structure, a common weakened area 7 1n the form
of short weakened areas aligned with each other 1s made. In
another embodiment, a weakened area following a zigzag line
may be provided. In a separate work process, the visible cover
3 material 1s removed on the side 9 facing the composite of
molding 2, foam layer 4 and film 6. Then the composite 2, 4,
6 1s glued together over a large area with the worked visible
cover 3 so that, because of the material removal previously
made on the back, an airbag cover 1 1s produced where the
weakened area 5 has a recess towards the visible side 8.

FIG. 2 shows the weakened area 5 of the visible cover (not
shown) above the weakened area of the molding, which 1s
shown by dashed lines, and all layers disposed above. The
weakened area S of the visible cover 1s represented by hatch
marks. Despite 1ts constant and gentle transition from non-
weakened area of the visible cover to weakened area 5, the
weakened area has sides disposed clearly parallel to each
other. The weakened area 5 1n this embodiment 1s disposed
over the entire length of the weakened area 7 of the molding.
In addition the weakened area 7 runs directly below the weak-
ened area 5 at its maximum depth.

FIG. 3 shows a further embodiment of the weakened area 5
of the visible cover (not shown) which substantially follows
the weakened area 7 within a molding (not shown) only along
a single straight line. Whereas the weakened area 7 of the
molding 1s designed substantially rectangular and hence
traces a rectangular panel above an airbag module (not
shown), the line traced by the weakening area 3 of the visible
cover (not shown) has a symmetrical course with angles
clearly greater than 90°.
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FI1G. 4 shows a further embodiment of the weakened area 5
of the visible cover which 1s designed within the layers dis-
posed below the visible coating and above the weakened area
7 only 1n a part region of the airbag cover (not shown). The
weakened area 5 here forms only the area of the tear initiation
in the visible cover. On triggering of the airbag, in this
embodiment, further tear progression 1s defined solely by the
weakened area 7.

FIG. 5 shows a further embodiment of a weakened area, the
alignment of which corresponds substantially to the embodi-
ment shown 1n FIG. 3. In addition, however, the side regions
of the weakened area 5 area not parallel to each other at least
in certain regions. The side lines of the weakened area S 1n this
embodiment, follow the grain or other material composition
of the visible cover.

FIG. 6 shows a turther embodiment of an airbag cover in
which the weakened area 5 of the visible cover 1s designed
over a large area above an airbag tlap traced in the molding by
the weakened line 7. Thus, in this embodiment, the edge
regions of the weakened area 5 can be designed both linear
and, as shown in the Figure, or running along irregular or
curved lines.

FIG. 7 shows a cross-sectional view of another embodi-
ment of an airbag cover 1 having a molding 2, a foam layer 4,
a film layer 6 and a visible cover 3 of leather disposed above
the film layer. The visible cover 3 has a weakened area 3 in
which the transition from non-weakened area (right and left in
the Figure) to weakened area 5 (centrally in the Figure) 1s
constant and follows a curve. The first derivative of the curve
represents a sinusoidal course. In the embodiment shown, the
thickness of the foam 4 varies inversely with the thickness of
the visible cover 3 so that the total thickness of the airbag
cover 1 1s constant over the area shown.

FI1G. 8 shows a further embodiment of an airbag cover 1. In
this embodiment, the airbag cover has a constant thickness
over 1ts entire width. In this embodiment the constant thick-
ness of the airbag cover 1 1s achieved in that the form of the
molding 2 corresponds to the form of the visible cover 3 so
that the weakened area 3 1n the visible cover 3 1s compensated
completely by the of greater thickness of the molding 2. Thus,
in this embodiment, a spacer fabric 4 of constant thickness
can be used between the molding 2 and the visible cover 3.

It should be appreciated that various embodiments of the
present invention may be formed with one or more of the
above-described features. The above aspects and features of
the invention may be employed in any suitable combination
as the present invention 1s not limited 1n this respect. It should
also be appreciated that the drawings 1llustrate various com-
ponents and features which may be incorporated into various
embodiments of the present imnvention. For simplification,
some of the drawings may 1llustrate more than one optional
feature or component. However, the present invention 1s not
limited to the specific embodiments disclosed 1n the draw-
ings. It should be recognized that the present invention
encompasses embodiments which may include only a portion
of the components 1llustrated 1n any one drawing figure, and/
or may also encompass embodiments combining components
illustrated in multiple different drawing figures.

Having thus described several aspects of at least one
embodiment of this mvention, it 1s to be appreciated various
alterations, modifications, and improvements will readily
occur to those skilled 1n the art. Such alterations, modifica-
tion, and improvements are intended to be part of this disclo-
sure, and are intended to be within the spirit and scope of the
invention. Accordingly, the foregoing description and draw-
ings are by way of example only.
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What 1s claimed 1s:

1. An airbag cover for use 1n motor vehicles, the airbag
cover comprising:

a molding;

a visible cover covering the molding, the visible cover
being made of leather, the visible cover having a weak-
ened area, the visible cover 1n cross-section having a
curve which rises and falls monotonously 1n an area of
transitions from the weakened area to non-weakened
areas to provide gradual and smooth transitions that are
constant; and

at least one layer of a material that 1s softer than the mold-
ing disposed between the molding and the visible cover.

2. The airbag cover according to claim 1, 1n combination

with a passenger seat dashboard, wherein the molding forms
part of the dashboard.

3. The airbag cover according to claim 1, wherein the layer
ol softer material comprises a spacer fabric.

4. The airbag cover according to claim 1, wherein the layer
ol softer material comprises a foam.

5. The airbag cover according to claim 1, wherein the layer
of softer material comprises one or more gel cushions.

6. The airbag cover according to claim 1, further compris-
ing at least one film layer disposed between the molding and
the visible cover.

7. The airbag cover according to claim 6, wherein the at
least one film layer 1s disposed between the softer material
and the visible cover.

8. The airbag cover according to claim 1, wherein the
weakened area has a maximum residual wall thickness

between approximately 0.1 mm and approximately 0.6 mm.

9. The arrbag cover according to claim 8, wherein the
weakened area has a maximum residual wall thickness
between approximately 0.2 mm and approximately 0.5 mm.

10. The airbag cover according to claim 1, wherein the
molding and the layer of softer material each have a weakened
area that are aligned with each other.

11. The airbag cover according to claim 10, wherein the
weakened area 1n the molding and the layer of softer material
cach comprises at least one cut.

12. The airbag cover according to claim 11, wherein the at
least one cut comprises a succession of partial cuts aligned
with each other.

13. The airbag cover according to claim 1, wherein the
weakened area of the visible cover runs at least partly above
a weakened area within the molding.

14. The airbag cover according to claim 1, wherein the
weakened area of the visible cover 1s formed 1n a side of the
visible cover facing the molding.

15. A method for covering a molding disposed above an
airbag, the method comprising:

producing a visible cover having a weakened area 1n leather
so that the visible cover 1n cross-section has a curve
which rises and falls monotonously 1n an area of transi-
tions from the weakened area to non-weakened areas to
provide gradual and smooth transitions that are constant;

applying, to the molding, at least one layer of a material
that 1s softer than the material of the molding; and

applying the visible cover to the layer of softer material
such that the weakened area of the visible cover faces

toward the layer of softer material.
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16. The method according to claim 15, further comprising
inserting at least one film layer between the molding and the
visible cover.

17. The method according to claim 16, further comprising
forming a weakened area in at least one of the molding, the
least one layer of softer material, and the at least one film
layer.

10

18. The method according to claim 15, wherein the softer
material comprises one of a spacer fabric, a foam, or at least
one gel cushion.
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